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FUNGICIDAL COMPOSITION CONTAINING iV-( a-CYANO-2-THENYL)-4- 
ETHYL-2-(ETHYIAMINO)-5-THIAZOLECARBOXAMIDE 



TECHNICAL FIELD 



5 



The present invention relates to a novel fungicidal composition comprising a 2- 
aminothiazolecarboxamide derivative, iV-(a-cyano-2-thenyl)-4-ethyl-2-(ethylamino)-5- 
thiazolecarboxamide (ISO proposed name: ethaboxam) of the formula : 



A compound of formula (I)^ ethaboxam, was already described as a fungicidal 
compound for crop protection in Korean Patent No. 124,552 (Korean patent application No. 
15 94-19960). Further, ethaboxam-containing formulations, e.g. wettable powder (trade 
name: Guardian; marketed by Misung Ltd.) were known. 

An adjuvant is a non-pesticidal compound for enhancing a total activity of a 
pesticide, differently from a co-formulant which controls physical properties of active 

20 ingredients to facilitate their handling. Presence of the adjuvant in a pesticidal 
formulation increases a total quantity of active ingredients which can be contacted with 
and/or penetrated into a target plant thereby to enhance the activity of pesticide and to 
remarkably reduce the quantity of active ingredients which needs to be applied. Currently, 
Environmental Protection Agency in the U.S.A. and Ministry of Agriculture, Fisheries and 

25 Food in the United Kingdom are recognizing the employment of the adjuvant as a major 




(I) 



, and as an adjuvant a suitable nonionic surfactant. 



10 



BACKGROUND ART 
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tool for obtaining desired activity of novel active ingredients. 

An adjuvant is widely used in leading advanced countries such as the U.S.A. and 
European countries and conventionally, is manufactured and marketed as a separate 
5 package for use as a tank-mix formulation in spraying herbicides. Recently, its 
application is also extended to fungicides, insecticides, growth regulators and fertilizers. 
However, the adjuvant for use as the tank-mix formulation is manufactured as a separate 
package and thus, its production and transportation costs are unavoidabl}^ increased and 
particularly, strict experimental data are required for its registration. Therefore, its 
10 development takes a long time and requires enormous expenses. 

Recently, several leading agrochemical manufacturers are Ukely to formulate an 
adjuvant in combination with active ingredients in one package thereby to facilitate mixing, 
transportation and particularly, registration of products. A formulation containing the 
15 adjuvant in combination with the active ingredients in one package is referred to as a 
premixed one-pack formulation, a contrary concept to a tank-mixed formulation. An 
example of the premixed one-pack formulations is a round-up formulation containing as 
the adjuvant tallow amine and as the herbicidal compound glyphosate in one package. 

20 Conventionally, an adjuvant for fungicides is added to a spray liquid when applied 

and a product containing 75-95% of a mineral oil and 5-25% of a surfactant is widely used. 
This adjuvant increases the fungicidal activity by improving the retention of active 
ingredients to plants rather than by increasing foliar penetration of active ingredients. 
However, such mineral oil-containing product may cause injury to plants and 

25 environmental contamination due to its low biodegradability. 

Recently, in order to increase the efficacy of high-activity penetrative fungicides, 
it was suggested that non-ionic surfactants such as sorbitan esters of fatty acids, 
polyoxyethylene alkyl ethers, polyoxyethylene sorbitan esters, polyoxyethylene alkyl 
30 phenol ethers, polyoxyethylene amides be incorporated into the fungicides (see US Patent 
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No. 5,905,072). Examples of fungicides which can be employed are as follows: triazoles, 
e.g. tetraconazole, triadimefon, triadimenol, propiconazole, penconazole, hexaconazole, 
cyproconazole, flusilazole, etc\ imidazoles, e.g. prochloraz, imazalil, etc\ morpholines, e.g. 
fenpropimorph, tridemorph, etc\ dicarboxyimides, e.g. iprodione, vinclozolin, etc,\ 
5 piperidines, e.g. fenprodipin, etc\ acyl alanines, e.g. metalaxyl, benalaxyl, etc. In 
particular, it was disclosed that polyoxyethylene alkyl ethers selectively enhance the 
efficacy of the penetrative fungicide, benzyl triazolyl cyclopentanes (see US Patent No. 
5,393,770). 

10 Accordingly, in order to enhance the fungicidal activity of ethaboxam and to 

reduce the quantity thereof which needs to be applied, screening of an environment 
jfriendly adjuvant and development of a novel fungicidal composition using the same may 
provide many advantages in both commercial and environmental aspects. 

15 DISCLOSURE OF THE INVENTION 

In order to develop a compound enhancing the efiBcacy of ethaboxam and 
reducing its quantity which needs to be applied, the present inventors incorporated various 
potential compounds including anionic and nonionic surfactants into ethaboxam, and 

20 conducted experiments for their efficacy enhancement activity. As a result, they found 
that nonionic surfactants of polyoxyalkylene alkyl ether class cause enhancement of 
activity. Thus, they prepared a one-pack formulation containing them, and found that 
such formulation remarkably enhances the fimgicidal activity at a given level of ethaboxam. 
Further, they found that the formulation containing a particular polyoxyalkylene alkyl ether 

25 has equivalent or superior efficacy even at a half or less level of ethaboxam, as compared 
with polyoxyalkylene alkyl ether-firee ethaboxam formulation and thus, completed the 
present invention. 

Thus, it is an object of the present invention to provide a fungicidal composition 
30 comprising ethaboxam and a non-pesticidal adjuvant which is more cost-effective and 
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readily biodegradable than active ingredients. 

A first aspect of the present invention provides a fungicidal composition which 
comprises iV-(a-cyano-2-thenyl)-4-ethyl-2-(ethylamino)-5-thiazolecarboxamide of the 
5 formula: 




O CN 



(hereinafter, referred to as ethaboxam) and a nonionic surfactant. 

A further aspect of the present invention provides a method for enhancing the 
activity of ethaboxam, which comprises adding a nonionic surfactant to ethaboxam 
10 formulation. 

A still further aspect of the present invention provides a method for controlling 
iHidesired phytopathogens which comprises applying a formulation prepared from the 
composition of the present invention to target plants. 

15 

The nonionic surfactant which can be employed in the present invention is 
classified into polyoxyalkylene alkyl ether having polyoxyalkylene as the hydrophilic 
moiety and aliphatic alcohol as the lipophilic moiety. Preferred polyoxyalkylene alkyl 
ether is derived from saturated or unsaturated alcohol having the alkyl chain of 12 to 18 

20 carbon atoms or mixtures thereof More preferred polyoxyalkylene alkyl ether is derived 
from lauryl alcohol having 12 carbon atoms, cetyl alcohol having 16 carbon atoms, stearyl 
alcohol being saturated and having 18 carbon atoms or oleyl alcohol being unsaturated and 
having 18 carbon atoms. In the present invention, polyoxyethylene is representative 
polyoxyalkylene, but polyoxyethylene-polyoxypropylene copolymer wherein ethylene 

25 oxide and propylene oxide is copolymerized is also included. For example, 
polyoxyethylene has an average of 3 to 50, more preferably, 7 to 20, most preferably, 10 to 
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14 ethylene oxide units per molecule, depending upon the number of carbon atoms in the 
alkyl chain derived from aliphatic alcohol. In the present invention, particularly preferred 
is polyoxyethylene lauryl ether, polyoxyethylene cetyl ether, polyoxyethylene stearyl ether 
or polyoxyethylene oleyl ether, each of which has an average of 7 to 20 ethylene oxide 
5 units per molecule. Polyoxyalkylene alkyl ether employed in the present invention may 
be obtained by copolymerization of ethylene oxide and natural or synthetic aliphatic 
alcohol having 12 to 18 carbon atoms and the purity of 50 to 98%. 

The fiingicidal composition of the present invention contains 1 to 80wt%, 
10 preferably, 5 to 50wt% of ethaboxam, 10 to 50wt% of adjuvant, 10 to 89wt% of soUd or 
liquid carrier or additive and 0 to 20wt%, preferably, 0. 1 to 10wt% of surfactants. In case 
where the composition contains less than lwt% of ethaboxam, it is difScult to control the 
dilution fold. By contrast, in case where the composition contains more than 80wt% of 
ethaboxam, it is difficult to maintain physical properties of formulations. 

15 

In the composition of the present invention, the presence of polyoxyalkylene alkyl 
ether reduces the quantity of ethaboxam which needs to be applied to obtain a given level 
of activity to a significant extent. Practically, a concentration of ethaboxam in a spray for 
controlling downy mildew is approximately 250 mg/1. But, in case of containing 100 to 
20 2000 mg/1 of a particular polyoxyalkylene alkyl ether in a premixed one-pack or tank- 
mixed formulation, even at a half or less concentration of ethaboxam, the efficacy is 
equivalent or superior to that of the polyoxyalkylene alkyl ether-free formulation. 

In the composition for one-pack formulation, an adjuvant is comprised at 10 to 
25 50% by weight. Enhancement of activity can be obtained not only in a one-pack 
formulation but also in a tank-mixed formulation. But, the concentration of the adjuvant 
is not fixed in the tank-mixed formulation, differently in the one-pack formulation. It is 
suggested that enhancement of the activity by addition of adjuvant results from the 
increase of the permeability into plants by improvement of foliar penetration. This can be 
30 inferred from the differences in permeability according to the concentration of adjuvant. 
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In the present invention, a weight ratio of ethaboxam to adjuvant ranges from 
about 1:0.5 to about 1:10, preferably, from about 1:1 to about 1:5. 

5 The fungicidal composition in accordance with the present invention is effective 

for preventing or curing plant diseases caused by phytopathogens as follows: gerbera 
phytophthora root rot {Phytophthora cjyptogea\ potato late blight (Phytophthora 
infestans), hot pepper phytophthora blight {Phytophthora capsici), tomato late blight 
{Phytophthora infestans), tobacco black shank {Phytophthora nicotianae var. nicotianae)^ 

10 sesame rot {Phytophthora nicotianae var. parasitica), apple phytophthora fruit rot 
{Phytophthora cactorum\ Cucumis melo L. var. mdkuwa MAKINO downy mildew 
{Pseudoperonospora cubensis), melon downy mildew {Pseudoperonospora cubensis\ 
cucumber downy mildew {Pseudoperonospora cubensis\ cabbage downy mildew 
{Peronospora parasitica), lettuce downy mildew {Bremia lactucae), rose downy mildew 

15 {Peronospora sparsa\ grape downy mildew {Plasmopara viticola), hop downy mildew 
{Pseudoperonospora humuli) and turf grass Pythium blight {Phythium spp.) 

If desired, the fungicidal composition of the present invention contains carriers, 
surfactants or co-formulants conveniently used in the pesticide formulation area. For 

20 example^ the composition is processed to unreformed forms, for example, to formulations 
such as wettable powder prepared by homogeneously mixing active ingredient with 
extender (e.g. solvent, soUd carriers and if appropriate, surfactants) and/or grinding the 
mixture, dispersible concentrate, emulsifiable concentrate, water dispersible granule, 
suspension concentrate, oil flowable, etc. and applied by spraying onto foliage and stems 

25 of plants. Application frequency and application rate are varied depending on biological 
properties of pathogens and weather environment. Suitable carrier and additive may be 
solid or liquid which is generally used in the pesticide formulation, for example, natural or 
synthetic inorganic materials, solvent, dispersing agents, wetting agents, diluents and the 
like. Employable solvent is polar solvent such as iV-methyl-2-pyrrolidone, dimethyl 

30 sulfoxide or dimethyl formamide. Auxiliary solvent is long-chain alcohol such as 
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octyl-2-pyrrolidone, substituted naphthalene, xylene, substituted benzene, decyl alcohol, 
dodecyl alcohol, etc. and long-chain ester compounds. Employable solid carrier is 
micronized natural mineral such as talc, kaolin, calcium carbonate, diatomite or 
pyrophyllite. Moreover, to improve physical properties, particularly wettability, of 
5 formulation, a water-soluble ionic compound such as anhydrous sodium sulfate or 
hydrophilic porous synthetic compound may be employed. 

An adjuvant may be adsorbed with an adsorbent such as high-dispersible synthetic 
silica or high-dispersible adsorbing polymer, etc. (e.g. white carbon, synthetic calcium 
silicate) within the range of having no harmful effects on storage stability, particularly, at a 
weight ratio of the adjuvant to the adsorbent ranging from 2:1 to 1:1. Surfactants having 
various properties may be used depending upon the type of ethaboxam formulations, but 
suitable is nonionic or anionic surfactant having good wettability and dispersibility As 
used herein, surfactants include mixtures thereof A wetting agent employable in the 
present invention includes anionic wetting agent such as sodium lauryl sulfate, 
polyoxyalkylene alkyl phenyl ether sulfonate, dialkyl sulfosuccinate, dialkyl naphthalene 
sulfonate, polyoxyalkylene alkyl ether sulfate, etc., nonionic wetting agent such as 
acetylene classes and urea complex of non-ionic surfactant. More preferred is sodium 
lauryl sulfate, polyoxyalkylene alkyl phenyl ether sulfonate, polyoxyalkylene alkyl ether 
sulfate or urea complex of nonionic surfactant, etc. 

In powder formulations, dispersing agent includes anionic dispersing agent such 
as lignin sulfonate, naphthalene sulfonate, lauryl sulfate, lauryl sulfonate, polyoxyalkylene 
alkyl aryl ether sulfate, polyoxyalkylene alkyl ether sulfate, etc, and nonionic dispersing 
25 agent such as polyoxyalkylene alkyl aryl ether, polyoxyalkylene alkyl ether, etc. 
However, in case of using polyoxyethylene cetyl ether or polyoxyethylene stearyl ether 
with an average of 10 or more ethylene oxide units per molecule as adjuvant, additional 
dispersing agent may not be comprised because the adjuvant may also fixnction as the 
dispersing agent. In liquid formulations, dispersing agent such as nonionic dispersing 
30 agent with a high dispersibility, for example, polyoxyalkylene alkyl aryl ether, preferably, 



15 
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polyoxyalkylene tristyryl phenol ether or polyoxyalkylene alkyl ether, etc. may be used. 
In many cases, such dispersing agent is also useful as wetting agent. Wetting and 
dispersing agents are not limited to those as mentioned above, and may be selected among 
suitable nonionic or anionic surfactants. 

5 

The fungicidal composition of the present invention may be manufactured into 
premixed one-pack formulations by mixing ethaboxam and adjuvant with carrier or 
surfactant or tank-mixed formulations. In this case, the concentrations of ethaboxam and 
adjuvant are adjusted to about 30 to about 300 mg/1 and about 100 to 2000 mg/1, 
10 respectively. 

The composition according to the present invention may fiirther comprise one or 
more additional agents for preventing or curing plant diseases, which include, but are not 
limited to, azoxystrobin, copper oxychloride, cymoxanil, dimethomorph, famoxadone, 
15 fluazinam, metalaxyl, oxadixyl, chlorothalonil, dithianon, folfet, mancozeb, propineb, etc. 

In the present invention, wettable powder may be prepared by the following 
procedure: ethaboxam is mixed with co-formulants other than adjuvant and absorbent and 
the mixture is ground using a suitable mill. Adjuvant is previously adsorbed to adsorbent 
20 such as white carbon, etc, and ground by Warning blender. Then, the two ground parts 
are homogeneously mixed to obtain the fungicidal composition. On the other hand, 
dispersible concentrate may be prepared by the following procedure: active ingredient, 
adjuvant and other co-formulants are dissolved using a suitable mixer to obtain the 
homogenous combination. 

25 

BEST MODE FOR CARRYING OUT THE INVENTION 



30 



Hereinafter, the present invention will be explained in more detail with reference 
to the following examples. However, these examples are merely illustrative of, and are 
not intended to, nor should be intended to, limit the present invention. 
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Formulations having the compositions as set forth in the following tables were 
prepared. Unless specifically indicated, n represents an average of ethylene oxide units 
per molecule. In the tables, KONION and Brij represent products by Korea Polyol 
5 (Korea) and UniQema (UK), respectively and Koremul and HY by Han Nong Chemicals 
(Korea). 

Examples 1 to 5: Preparation of wettable powder 

Polyoxyethylene alkyl ether was previously adsorbed to white carbon and ground 
10 by Warning blender. Ethaboxam was homogeneously mixed with other co-formulants 
using a vinyl bag and then, the mixture was groxmd in a mill. Then, the two ground parts 
were homogeneously mixed to obtain the wettable powder (Table 1). 



Table 1 



Example 


1 


2 


3 


4 


5 


Ethaboxam 


12.5 


12.5 


12.5 


12.5 


12.5 


Polyoxyethylene(n=10) lauryl ether(KONIONLA-10) 


40 










Polyoxyethylene(n=20) lauryl etherCKOMON LA-20) 




40 








Polyoxyethylene(n=10) cetyl ether(Brij 56) 






40 






Polyoxyethylene(ii=12) cetyl ether(Koremul CE-12) 








40 




Polyoxyethylene(n==20) cetyl ether(Brij 58) 










40 


Anhydrous sodium sulfate 


15.5 


15.5 


15.5 


15.5 


15.5 


Sodium lauryl sulfate 


2 


2 


2 


2 


2 


Sodium lignin sulfonate 


3 


3 


3 


3 


3 


White carbon(Zeosil 39) 


27.0 


27.0 


27.0 


27.0 


27.0 



(unit: weight%) 



Examples 6 to 10: Preparation of wettable powder 

Wettable powder having the composition as set forth in Table 2 was prepared 
according to the substantially same procedure as Examples 1 to 5. 



Table 2 



Example 


6 


7 


8 


9 


10 


Ethaboxam 


12.5 


12.5 


12.5 


12.5 


12.5 


Polyoxyethylene(n=15) oleyl ether(KONION OA-15) 


40 










Polyoxyethylene(n=20) oleyl ether(Koremul OE-20) 




40 








Polyoxyethylene(n=10) stearyl ether(Brij 76) 






40 






Polyoxyethylene(n=14) stearyl ether(Koremul SE-14) 








40 
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Polyoxyethylene(n=20) stearyl ether(Brij 78) 










40 


Anhydrous sodium sulfate 


15.5 


15.5 


15.5 


15.5 


15.5 


Sodium lauryi sulfate 


2 


2 


2 


2 


2 


Sodium lignin sulfonate 


3 


i 


3 


3 


3 


White carbon(Zeosil 39) 


27.0 


27.0 


27.0 


27.0 


27.0 



(unit: weight%) 



Examples 11 to 13: Preparation of wettable powder 

Wettable powder having the composition as set forth in Table 3 was prepared 
according to the substantially same procedure as Examples 1 to 5. 



Table 3 



Example 


11 


12 


13 


Ethaboxam 


12.5 


12.5 


12.5 


Polyoxyethylene(n=12) cetyl ether(Koremul CE-12) 


12.5 


25.0 


37.5 


Anhydrous sodium sulfate 


15.5 


15.5 


15.5 


Sodium lauryi sulfate 


2 


2 


2 


Sodium lignin sulfonate 


3 


3 


3 


White carbon(Zeosil 39) 


27 


27 


27 


Kaolin 


27.5 


15 


2.5 



(unit: weight%) 



Examples 14 to 16: Preparation of dispersible concentrate 

Ethaboxam was previously dissolved in A^-methyl-2-pyrrolidone to which were 
added other co-formulants and adjuvant and dissolved to obtain the dispersible 
concentrate(Table 4). 



Table 4 



Example 


14 


15 


16 


Ethaboxam 


12.5 


12.5 


12.5 


Polyoxyethvlene(n=7) lauryi ether(KONION LA-7) 


25 






PolyoxyethvleneCn=10) lauryi etherOKONIONLA-lO) 




25 




Polyoxyethylene(n=20) lauryi ether(KONION LA-20) 






25 


Polyoxyethylene tristyryl phenyl ether(HY -3 lOF) 


5 


5 


5 


iV-methyl-2-pyrrolidone 


57.5 


57.5 


57.5 



(unit: weight%) 



Examples 17 to 20: Preparation of dispersible concentrate 

Dispersible concentrate having the composition as set forth in Table 5 was 
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prepared according to the substantially same procedure as Examples 14 to 16. 



Table 5 



Example 


17 


18 


19 


20 


Ethaboxam 


12.5 


12.5 


12.5 


12.5 


Polyoxyethvlene(n=7) cetyl ether(Koremul CE-7) 


25 








Polyoxyethylene(n=10) cetyl ether(Brij 56) 




25 






Polyoxyethylene(n=15) cetyl ether(Koremul CE-12) 






25 




Polyoxyethylene(n=20) cetyl ether(Brij 58) 








25 


Polyoxyethylene tristyryl phenyl ether(HY-310F) 










iV-methyl-2-pyrrolidone 











(unit: weight%) 



Examples 21 to 24: Preparation of dispersible concentrate 

Dispersible concentrate having the composition as set forth in Table 6 was 
prepared according to the substantially same procedure as Examples 14 to 16. 



Table 6 



Example 


21 


22 


23 


24 


Ethaboxam 


12.5 


12.5 


12.5 


12.5 


Polyoxyethylene(n=7) oleyl ether(Koremul OE-7) 


25 








Polyoxyethylene(n=10) oleyl ether(Koremul OE-10) 




25 






Polyoxyethylene(n=15) oleyl ether(K01SII0N OA-15) 






25 




Polyoxyethylene(n=20) oleyl ether(Koremul OE-20) 








25 


Polyoxyethylene tristyryl phenyl ether(HY-310F) 


5 


5 


5 


5 


iV-methyl-2-pyrrolidone 


57.5 


57.5 


57.5 


57.5 



(unit: weight%) 



Examples 25 to 28: Preparation of dispersible concentrate 

Dispersible concentrate having the composition as set forth in Table 7 was 
prepared according to the substantially same procedure as Examples 14 to 16. 



Table 7 



Example 


25 


26 


27 


28 


Ethaboxam 


12.5 


12.5 


12.5 


12.5 


Polyoxyethylene(n=7) stearyl ether(Koremul SE-7) 


25 








Polyoxyethylene(n=10) stearyl etlier(Brij 76) 




25 






Polyoxyethylene(n=14) stearyl ether(Koremul SE-14) 






25 




Polyoxyethvlene(n=20) stearyl ether(Brij 78) 








25 


Polyoxyethylene tristyryl phenyl ether(Enir-310F) 


5 


5 


5 


5 


iV-methyl-2-pyrroHdone 


57.5 


57.5 


57.5 


57.5 
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(unit: weight%) 

Examples 29 to 31: Preparation of dispersible concentrate 

Dispersible concentrate having the composition as set forth in Table 8 was 



prepared according to the substantially same procedure as Examples 14 to 16. 
Table 8 



Example 


29 


30 


31 


Ethaboxam 


8.5 


8.5 


8.5 


Polyoxyethylene(n=12) cetyl ether(Koremul CE-12) 


17.0 


25.5 


34.0 


Polyoxyethylene tristyryl phenyl ether(HY -31 OF) 


10 


10 


10 


JV^methyl-2-pyrrolidone 


64.5 


56.0 


47.5 



(unit: weight%) 



Examples 32 to 36: Preparation of wettable powder 

Wettable powder having the composition as set forth in Table 9 was prepared 
according to the substantially same procedure as Examples 1 to 5. 



Table 9 



Example 


32 


33 


34 


35 


36 


Ethaboxam 


7 


7 


7 


7 


7 


Azoxystrobin*^ 


5 










Copper oxychloride"*^ 




30 








Cymoxanil^^ 






6 






Dimethomorph'^^ 








15 




Famoxadone^^ 










9 


Polyoxyethylene(n==12) cetyl ether(Koremul CE-12) 


40 


30 


40 


40 


40 


Sodium lauryl sulfate 


2 


2 


2 


2 


2 


White carbon(Zeosil 39) 


26.7 


20 


26.7 


26.7 


26.7 


Anhydrous sodium sulfate 


19.3 


11 


18.3 


9.3 


15.3 



(unit: weight%) 



1 ) Methyl (£)-2- {2-[6-(2-cyanophenoxy)pyrimidin-4-yloxy]phenyl } -3 -methoxy 

acrylate 

2) Dicopper chloride trihydroxide 

3) 1 -(2-Cyano-2-methoxyiminoacetyl)-3 -ethylurea 

4) (£,2)-4-[3-(4-chlorpphenyl)-3-(3,4-dimethoxyphenyl)acryloyl]morpholine 

5) 3-Anilino-5-methyl-5-(4-phenoxyphenyl)-l,3-oxazolidin-2,5-dione 
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Examples 37 to 39: Preparation of wettable powder 

Wettable powder having the composition as set forth in Table 10 was prepared 
according to the substantially same procedure as Examples 1 to 5. 



5 Table 10 



Example 


37 


38 


39 


Ethaboxam 


7 


7 


7 


Fluazinam^^ 


12.5 






Metalaxyl^^ 




12.5 




Oxadixyl''^ 






16 


Polvoxyethylene(n=12) cetyl ether(Koremtil CE-12) 


40 


40 


40 


Sodium lauryl sulfate 


2 


2 


2 


White carbon(Zeosil 39) 


26.7 


26.7 


26.7 


Anhydrous sodium sulfate 


11.8 


11.8 


8.3 



(unit: weight%) 



1) 3-CWoro-iV'-[3-chloro-54rifluoromethyl-2-pyridyl]-a,a,a"trifluoro-2,6-dinitr^ 
/7-toluidine 

2) Methyl iV-(methoxyacetyl)-iV-(2,6-xylyl)-DL-alaninate 

10 3) 2-Methoxy-Ar-(2-oxo- 1 ,3 -oxazohdin-3 -yl)aceto-2' , 6 ' -xylidide 

Examples 40 to 44: Preparation of wettable powder 

Wettable powder having the composition as set forth in Table 11 was prepared 
according to the substantially same procedure as Examples 1 to 5. 
15 Table 11 



Example 


40 


41 


42 


43 


44 


Ethaboxam 


3.5 


3.5 


3.5 


3.5 


3.5 


Chlorothalonil^-' 


60 










Dithianone'^^ 




30 








Folfet'^ 






20 






Mancozeb'*^ 








50 




Propineb^^ 










50 


PoIyoxyethylene(n=12) cetyl ether(Koremul CE-12) 


15 


30 


30 


15 


15 


Sodium lauryl sulfate 


2 


2 


2 


2 


2 


White carbon(Zeosil 39) 


10 


20 


10 


10 


10 


Anhydrous sodium sulfate 


9.5 


14.5 


24.5 


19.5 


19.5 



(unit: weight%) 



1) Tetrachloroisophthalonitrile 
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2) 5, 10-Dihydro-5,10-dioxonaphtho[2,3~b]-l,4-ditMin-2,3-cUc^^ 

3) A^-(trichloromethylthio)phthalimide 

4) (Polymerized) Complex of zinc salt and manganese ethylene 
bis(dithiocarbamate) 

5 5) Polymerized zinc propylene bis(dithiocarbamate) 

Comparative Examples 1 and 2: Preparation of wettable powder 

Ethaboxam, co-formulants and extenders were introduced into a vinyl bag and 
homogeneously mixed. Then, the mixture was ground to obtain the wettable 
10 powder(Table 12). 



Table 12 



Comparative Example 


1 


2 


Ethaboxam 


12.5 


25.0 


Anhydrous sodium sulfate 


15.5 


15.5 


Sodium lauryl sulfate 


2 


2 


Sodium lignin sulfonate 


3 


3 


White carbon(Zeosil 39) 


27 


27 


Kaolin 


40 


27.5 



(unit: weight%) 



Comparative Examples 3 to 5: Preparation of Dispersible concentrate 

15 Ethaboxam was previously dissolved in iV-methyl-2-pyrrolidone and other co- 

formulants and adjuvant were added thereto and dissolved to obtain the dispersible 
concentrate(Table 13). 



Table 13 



Comparative Example 


3 


4 


5 


Ethaboxam 


12.5 


8.5 


8.5 


PolyoxyethyIene(n=12) cetyl ether(Koremul CE-12) 






8.5 


Polyoxyethylene tristyryl phenyl ether(HY-310F) 


5 


10 


10 


Polyoxyethylene(n=20) sorbitan monolaurate(Tween 20) 


25 






iV-methyl-2-pyrrolidone 


57.5 


81.5 


73.0 



(unit: weight%) 

20 
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Evaluation of Biological Activity 

Enhancement of efficacy by the presence of polyoxyalkylene alkyl ether can be 
supported by the increase of efficacy of the fungicidal composition containing a particular 
polyoxyalkylene alkyl ether, as compared with that of polyoxyalkylene alkyl ether-free 
5 composition. In addition, enhancement of efficacy by combined formulation can be 
supported by the maintenance or the increase of eflRcacy of combined formulation further 
containing other agents for controlling plant diseases, as compared with that of single 
formulation having a relatively higher concentration of ethaboxam, 

10 Experiment 1: Activity of premised one-pack formulations containing ethaboxam 
and polyoxyalkylene alkyl ether 

1) Activity on tomato late hXi^t(Phytophthora infestans) 
A) Preventive activity 

Tomato seeds were sown in a horticultural bed soil of pots having a diameter of 6 
15 cm and grown under glass for 4 weeks. Spray liquids having the concentrations of 1, 5, 
10, 50 and 100 mg/1 as active ingredients, respectively, were prepared from the wettable 
powder and the dispersible concentrate. The spray liquids were sprayed onto tomato 
leaves and stems at 5 ml per pot using an atomizer and dried in a greenhouse for 24 hours. 
Phytophthora infestans was prepared at a concentration of IxIO"^ zoospores/ml and 
20 inoculated into the plants using an atomizer. In order to induce the disease, the inoculated 
plants were placed at 20 °C under the relative humidity of 100% for 3 to 4 days. When 
the incidence rate of disease in the untreated group reached 80% or more, the incidence 
rate of disease in each group was measured. The results are shown in the following 
Tables 14 and 15, 
25 Table 14 



Percentage of infected area(%) 



Formulation 


Concentration as active ini 


»redient(mg/ 


I) 


1 


5 


10 


50 


100 


Example 1 


10 


6 


2 


0 


0 


Example 2 


10 


7 


2 


0 


0 


Example 3 


1 


1 


0 


0 


0 


Example 4 


0 


0 


0 


0 


0 



wo 01/84930 



PCT/KROl/00754 



16 



Example 5 


1 


1 


0 


0 


0 


Example 6 


5 


5 


1 


0 


0 


Example 7 


5 


3 


1 


0 


0 


Example 8 


2 


2 


1 


0 


0 


Example 9 


1 


2 


0 


0 


0 


Example 10 


2 


2 


1 


0 


0 


Comparative Example 1 


20 


13 


5 


0 


0 


Comparative Example 2 


21 


11 


5 


0 


0 


Gxiardian Wettable Powder^^ 


15 


5 


3 


0 


0 


Untreated 


95 



1) Ethaboxam 25% wettable powder commercialized by Misung Ltd. 



Table 15 



Percentage of infected area(%) 



Formulation 


Concentration as active ingredient(mg/ 


I) 


1 


5 


10 


50 


100 


Example 14 


10 


4 


2 


0 


0 


Example 15 


9 


3 


3 


0 


0 


Example 16 


8 


4 


3 


0 


0 


Example 17 


2 


1 


0 


0 


0 


Example 18 


2 


1 


0 


0 


0 


Example 19 


1 


1 


0 


0 


0 


Example 20 


1 


1 


0 


0 


0 


Example 21 


7 


3 


1 


0 


0 


Example 22 


7 


2 


2 


0 


0 


Example 23 


6 


3 


2 


0 


0 


Example 24 


4 


3 


2 


0 


0 


Example 25 


2 


2 


0 


0 


0 


Example 26 


1 


2 


1 


0 


0 


Example 27 


1 


1 


0 


0 


0 


Example 28 


1 


1 


0 


0 


0 


Comparative Example 3 


12 


6 


3 


0 


0 


Guardian Wettable Powder^^ 


15 


5 


3 


0 


0 


Untreated 


95 



5 Ethaboxam 25% wettable powder commercialized by Misung Ltd. 



As shoAvn in the above tables, the formulations containing polyoxyalkylene alkyl 
ether considerably enhanced the efficacy, as compared with polyoxyalkylene alkyl ether- 
free formulations. Especially, the formulations containing polyoxyethylene cetyl ether 
10 had the outstanding effect, that is, superior efficacy to Guardian(Misung Ltd.) even at a 
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half or less concentration of ethaboxam. 
B) Curative activity 

Tomato seeds were sown in a horticultural bed soil of pots having a diameter of 6 
5 cm and groAvn under glass for 4 weeks. Phytophthora infestans was prepared at a 
concentration of IxlO"* zoospores/ml and inoculated into the plants using an atomizer. In 
order to induce the disease, the inoculated plants were placed at 20 °C under the relative 
humidity of 100% for 24 hours. Spray liquids having the concentrations of 1, 5, 10, 50 
and 100 mg/1 as active ingredient, respectively, were prepared from the wettable powder 
10 and the dispersible concentrate. The spray Uquids were sprayed onto tomato leaves and 
stems at 5 ml per pot using an atomizer and then, the disease was induced at 20 °C under 
the relative humidity of 100% for 2 to 3 days. When the incidence rate of disease in the 
untreated group reached 80% or more, the incidence rate of disease in each group was 
measured. The results are shown in the following Tables 16 and 17. 
15 Table 16 



Percentage of infected area(%) 



Formulation 


Concentration as active ingredient(mg/ 


0 


1 


5 


10 


50 


100 


Example 1 


17 


9 


5 


0 


0 


Example 2 


19 


11 


7 


0 


0 


Example 3 


4 


2 


1 


0 


0 


Example 4 


3 


2 


0 


0 


0 


Example 5 


3 


1 


0 


0 


0 


Example 6 


9 


7 


3 


0 


0 


Example 7 


10 


6 


2 


0 


0 


Example 8 


4 


3 


1 


0 


0 


Example 9 


5 


2 


2 


0 


0 


Example 10 


5 


2 


1 


0 


0 


Comparative Example 1 


40 


17 


13 


1 


0 


Comparative Example 2 


37 


15 


12 


1 


0 


Guardian Wettable Powder^^ 


35 


15 


10 


1 


0 


Untreated 


100 



1) Ethaboxam 25% wettable powder commercialized by Misung Ltd. 
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Table 17 



Percentage of infected area(%) 



Formulation 


Concentration as active in) 


^redientfme/ 


I) 


1 


5 


10 


50 


100 


Example 14 


15 


8 


5 


0 


0 


Example 15 


12 


7 


5 


0 


0 


Example 16 


10 


7 


1 


0 


0 


Example 17 


2 


1 


1 


u 


A 

\J 


T^xfltnttle 18 




1 

X 


1 


0 


0 


Exanrnle 1 9 


1 

X 


0 


0 


0 


0 




3 


1 


0 


0 


0 


Examnle 21 


7 


6 


3 


0 


0 


Example 22 


8 


3 


3 


0 


0 


Example 23 


7 


3 


2 


0 


0 


Example 24 


7 


4 


3 


0 


0 


Example 25 


3 


1 


0 


0 


0 


Example 26 


2 


1 


1 


0 


0 


Example 27 


2 


0 


0 


0 


0 


Example 28 


1 


1 


1 


0 


0 


Comparative Example 3 


20 


11 


8 


1 


0 


Guardian Wettable Powder^'^ 


35 


15 


10 


1 


0 


Untreated 


100 



Ethaboxam 25% wettable powder commercialized by Msung Ltd. 



5 As shown in the above tables, the curative activity of tomato late blight was 

significantly enhanced as compared with the comparative example and Guardian wettable 
powder where polyoxyalkylene alkyl ether was not contained. It had a similar pattern to 
the preventive activity thereof Accordingly, it was confirmed that the flingicidal 
composition of the present invention enhanced both preventive and curative activities of 
10 tomato late bUght. 

2) Activity on potato late blight {Phytophthora infestans) 
A) Preventive activity 

Artificial seed potatoes were sown in a horticultural bed soil of pots having a 
15 diameter of 6 cm and grown under glass for 4 weeks. Spray liquids having the 
concentrations of 1, 5, 10, 50 and 100 mg/1 as active ingredient, respectively, were 



wo 01/84930 



PCT/KROl/00754 



19 



prepared from the wettable powder and the dispersible concentrate. The spray liquids 
were sprayed onto potato leaves and stems at 5 ml per pot using an atomizer and dried in a 
greenhouse for 24 hours. Phytophthora infestans was prepared at a concentration of 
1x10"^ zoospores/ml and inoculated into the plants using an atomizer. In order to induce 
5 the disease, the inoculated plants were placed at 20 °C under the relative humidity of 100% 
for 3 to 4 days. When the incidence rate of disease in the untreated group reached 80% or 
more, the incidence rate of disease in each group was measured. The results are shown in 
the following Tables 18 and 19. 
Table 18 

10 Percentage of infected area(%) 



Formulation 


Concentration as active in] 


»redient(mg/ 


0 


1 


5 


10 


50 


100 


Example 1 


12 


10 


7 


0 


0 


Example 2 


13 


10 


7 


0 


0 


Example 3 


3 


2 


1 


0 


0 


Example 4 


3 


1 


0 


0 


0 


Example 5 


4 


3 


1 


0 


0 


Example 6 


9 


7 


5 


0 


0 


Example 7 


10 


7 


6 


0 


0 


Example 8 


4 


3 


1 


0 


0 


Example 9 


4 


2 


0 


0 


0 


Example 10 


3 


3 


1 


0 


0 


Comparative Example 1 


25 


20 


10 


0 


0 


Comparative Example 2 


23 


21 


10 


0 


0 


Guardian Wettable Powder^^ 


20 


13 


8 


0 


0 


Untreated 


100 



1) Ethaboxam 25% wettable powder commercialized by Misung Ltd. 



Table 19 



Percentage of infected area(%) 



Formulation 


Concentration as active ini 


3redient(mg/ 


I) 


1 


5 


10 


50 


100 


Example 14 


10 


8 


7 


0 


0 


Example 15 


12 


8 


5 


0 


0 


Example 16 


10 


7 


4 


0 


0 


Example 17 


2 


1 


1 


0 


0 


Example 18 


3 


1 


1 


0 


0 


Example 19 


2 


1 


0 


0 


0 


Example 20 


3 


1 


0 


0 


0 



wo 01/84930 



PCT/KROl/00754 



20 



Example 21 


7 


3 


3 


0 


0 


Example 22 


8 


4 


2 


0 


0 


Example 23 


9 


3 


1 


0 


0 


Example 24 


7 


7 


3 


0 


0 


Example 25 


3 


2 


1 


0 


0 


Example 26 


2 


1 


0 


0 


0 


Example 27 


2 


1 


1 


0 


0 


Example 28 


2 


2 


2 


0 


0 


Comparative Example 3 


17 


14 


10 


0 


0 


Guardian Wettable Powder^^ 


20 


13 


8 


0 


0 


Untreated 


100 



Ethaboxam 25% wettable powder commercialized by Misung Ltd. 



As shown in the above tables, the preventive activity of potato late blight was 
similar to that of tomato late blight. 

5 

B) Curative activity 

Artificial seed potatoes were sown in a horticultural bed soil of pots having a 
diameter of 6 cm and grown under glass for 4 weeks. Phytophthora infestcms was 
prepared at a concentration of IxlO"^ zoospores/ml and inoculated into the plants using an 

10 atomizer In order to induce the disease, the inoculated plants were placed at 20 "^C under 
the relative humidity of 100% for 24 hours. Spray liquids having the concentrations of 1, 
5, 10, 50 and 100 mg/1 as active ingredient, respectively, were prepared from the wettable 
powder and the dispersible concentrate. The spray liquids were sprayed onto potato 
leaves and stems at 5 ml per pot using an atomizer and then, the disease was induced at 20 

15 ""C under the relative humidity of 100% for 2 to 3 days. When the incidence rate of 
disease in the untreated group reached 80% or more, the incidence rate of disease in each 
group was measured. The results are shown in the following Tables 20 and 21 . 



Table 20 

Percentage of infected area(%) 



Formulation 


Concentration as active ingredient(mR/ 


I) 


1 


5 


10 


50 


100 


Example 1 


16 


11 


6 


0 


0 


Example 2 


16 


13 


7 


0 


0 


Example 3 


5 


2 


1 


0 


0 
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Example 4 


3 


2 


1 


0 


0 


Example 5 


3 


3 


1 


0 


0 


Example 6 


10 


7 


4 


0 


0 


Example 7 


14 


9 


2 


0 


0 


Example 8 


4 


3 


1 


0 


0 


Example 9 


3 


3 


2 


0 


0 


Example 10 


5 


3 


1 


0 


0 


Comparative Example 1 


38 


17 


13 


1 


0 


Comparative Example 2 


35 


16 


13 


1 


0 


Guardian Wettable Powder^^ 


40 


17 


15 


3 


0 


Untreated 


100 



1) Ethaboxam 25% wettable powder commercialized by JVfisung Ltd. 



Table 21 



Percentage of infected area(%) 



Formulation 


Concentration as active inj 


^redient(mg/ 


I) 


1 


5 


10 


50 


100 


Example 14 


17 


13 


7 


0 


0 


Example 15 


15 


12 


5 


0 


0 


Example 16 


13 


12 


5 


0 


0 


Example 17 


4 


3 


0 


0 


0 


Example 18 


5 


2 


1 


0 


0 


Example 19 


3 


1 


0 


0 


0 


Example 20 


5 


2 


1 


0 


0 


Example 21 


11 


8 


5 


0 


0 


Example 22 


10 


7 


4 


0 


0 


Example 23 


9 


7 


5 


0 


0 


Example 24 


13 


8 


5 


0 


0 


Example 25 


5 


4 


2 


0 


0 


Example 26 


5 


3 


2 


0 


0 


Example 27 


4 


3 


1 


0 


0 


Example 28 


6 


2 


1 


0 


0 


Comparative Example 3 


30 


12 


10 


1 


0 


Guardian Wettable Powder^^ 


40 


17 


15 


3 


0 


Untreated 


100 



Ethaboxam 25% wettable powder commercialized by Misung Ltd. 



As shown in the above tables, the curative activity of potato late blight was also 
similar to that of tomato late blight. Accordingly, it was confirmed that the fungicidal 
composition of the present invention enhanced both preventive and curative activities of 
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potato late blight. 

3) Activity on cucumber downy mildew (Pseudoperonospora cubensis) 
A) Preventive activity 

5 Cucumber seeds were sown in a horticultural bed soil of pots having a diameter of 

6 cm and grown under glass for 4 weeks. Spray liquids having the concentrations of 1, 5, 
10, 50 and 100 mg/1 as active ingredient, respectively, were prepared from the wettable 
powder and the dispersible concentrate. The spray liquids were sprayed onto cucumber 
leaves and stems at 5 ml per pot using an atomizer and dried in a greenhouse for 24 hours. 

10 Pseudoperonospora cubensis was prepared at a concentration of 5x10"^ zoosporangia/ml 
and inoculated into the plants using an atomizer. In order to induce the disease, the 
inoculated plants were placed at 20 °C under the relative humidity of 100% for 3 to 4 days. 
When the incidence rate of disease in the untreated group reached 80% or more, the 
incidence rate of disease in each group was measured. The results are shown in the 

15 following Tables 22 and 23 . 
Table 22 



Percentage of infected area(%) 



Formulation 


Concentration as active ingredient(mg/ 


I) 


1 


5 


10 


50 


100 


Example 1 


7 


4 


4 


0 


0 


Example 2 


6 


6 


3 


0 


0 


Example 3 


2 


1 


0 


0 


0 


Example 4 


1 


1 


0 


0 


0 


Example 5 


1 


1 


0 


0 


0 


Example 6 


5 


5 


2 


0 


0 


Example 7 


4 


3 


2 


0 


0 


Example 8 


2 


2 


1 


0 


0 


Example 9 


1 


1 


0 


0 


0 


Example 10 


2 


1 


1 


0 


0 


Comparative Example 1 


16 


10 


7 


0 


0 


Comparative Example 2 


15 


10 


7 


0 


0 


Guardian Wettable Powder^^ 


13 


8 


6 


0 


0 


Untreated 


80 



1) Ethaboxam 25% wettable powder commercialized by Misung Ltd. 
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Table 23 



Percentage of infected area(%) 



Formulation 


Concentration as active in] 


eredient(mg/ 


1) 


1 


5 


10 


50 


100 


Example 14 


8 


8 


6 


0 


0 


Example 15 


10 


7 


6 


0 


0 


Example 16 


9 


6 


5 


0 


0 


Jtixampie 1 / 


•7 


2 


0 


n 
u 


u 


Examrjie 1 8 


2 


2 


0 


0 


0 


Example 19 


2 


1 


0 


0 


0 


Examnle 20 


2 


2 


0 


0 


0 


Example 21 


8 


7 


4 


0 


0 


Example 22 


7 


5 


3 


0 


0 


Example 23 


7 


5 


1 


0 


0 


Example 24 


9 


6 


3 


0 


0 


Example 25 


4 


3 


1 


0 


0 


Example 26 


2 


2 


1 


0 


0 


Example 27 


2 


2 


2 


0 


0 


Example 28 


3 


3 


0 


0 


0 


Comparative Example 3 


14 


10 


8 


0 


0 


Guardian Wettable Powder^^ 


13 


6 


6 


0 


0 


Untreated 


80 



Ethaboxam 25% wettable powder commercialized by Misung Ltd. 



5 As shown in the above tables, in the untreated group, the incidence rate of 

cucumber downy mildew was slightly lower than tomato and potato late blights because of 
its characteristics, but the preventive activity of cucumber downy mildew was similar to 
that of tomato and potato late blights. 

10 B) Curative activity 

Cucumber seeds were sown in a horticultural bed soil of pots having a diameter of 

6 cm and grown under glass for 4 weeks. Pseudoperonospora cuhensis was prepared at a 

concentration of 5x10"^ zoosporangia/ml and inoculated into the plants using an atomizer. 

In order to induce the disease, the inoculated plants were placed at 20 °C under the relative 
15 humidity of 100% for 24 hours. Spray liquids having the concentrations of 1, 5, 10, 50 

and 100 mg/1 as active ingredient, respectively, were prepared from the wettable powder 
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and the dispersible concentrate. The spray liquids were sprayed onto cucumber leaves 
and stems at 5 ml per pot using an atomizer and then, the disease was induced at 20 °C 
under the relative humidity of 100% for 2 to 3 days. When the incidence rate of disease 
in the untreated group reached 80% or more, the incidence rate of disease in each group 
5 was measured. The results are shown in the following Tables 24 and 25 . 
Table 24 



Percentage of infected area(%) 



Formulation 


Concentration as active ingredient(mg/ 


I) 


1 


5 


10 


50 


100 


Example 1 


13 


10 


5 


0 


0 


Example 2 


12 


8 


5 


0 


0 


Example 3 


5 


2 


1 


0 


0 


Example 4 


2 


1 


1 


0 


0 


Example 5 


4 


2 


0 


0 


0 


Example 6 


8 


7 


5 


0 


0 


Example 7 


10 


7 


6 


0 


0 


Example 8 


4 


2 


0 


0 


0 


Example 9 


5 


2 


0 


0 


0 


Example 10 


4 


1 


1 


0 


0 


Comparative Example 1 


30 


14 


11 


2 


0 


Comparative Example 2 


31 


16 


11 


1 


0 


Guardian Wettable Powder^^ 


30 


15 


10 


2 


0 


Untreated 


80 



1) Ethaboxam 25% wettable powder commerciaUzed by Misung Ltd. 



10 Table 25 



Percentage of infected area(%) 



Formulation 


Concentration as active ingredients(mg/l) 


1 


5 


10 


50 


100 


Example 14 


16 


13 


6 


0 


0 


Example 15 


13 


10 


8 


0 


0 


Example 16 


11 


11 


5 


0 


0 


Example 17 


5 


3 


1 


0 


0 


Example 18 


3 


3 


1 


0 


0 


Example 19 


4 


2 


1 


0 


0 


Example 20 


4 


3 


0 


0 


0 


Example 21 


9 


7 


4 


0 


0 


Example 22 


8 


8 


4 


0 


0 


Example 23 


8 


6 


5 


0 


0 


Example 24 


9 


7 


5 


0 


0 
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Example 25 


6 


3 


4 


0 


0 


Example 26 


3 


2 


0 


0 


0 


Example 27 


4 


2 


0 


0 


0 


Example 28 


5 


2 


1 


0 


0 


Comparative Example 3 


21 


12 


7 


1 


0 


Guardian Wettable Powder^^ 


30 


15 


10 


2 


0 


Untreated 


100 



Ethaboxam 25% wettable powder commercialized by Misimg Ltd. 



As shown in the above tables, the curative activity of cucumber downy mildew 
was also similar to that of tomato and potato late blights. Accordingly, it was confirmed 
5 that the fungicidal composition of the present invention enhanced both preventive and 
curing activities of cucumber downy mildew. 

Experiment 2: Activity of tank-mixed formulations containing polyoxyalhylene alkyl 
ether 

10 1) Activity on tomato late h^ghi(Phytophthora infestans) 

A) Preventive activity 

Tomato seeds were sown in a horticultural bed soil of pots having a diameter of 6 
cm and grown under glass for 4 weeks. Spray liquids having the concentrations of 1, 5, 
10, 50 and 100 mg/1 as active ingredient, respectively, and containing 320 mg/1 of 

15 polyoxyalkylene alkyl ethers were prepared from the wettable powder of Comparative 
Example 1 and polyoxyalkylene alkyl ethers of the following Table 26. The spray liquids 
were sprayed onto tomato leaves and stems at 5 ml per pot using an atomizer and dried in a 
greenhouse for 24 hours. Phytophthora infestcms was prepared at a concentration of 
IxlO"^ zoospores/ml and inoculated into the plants using an atomizer In order to induce 

20 the disease, the inoculated plants were placed at 20 under the relative humidity of 100% 
for 3 to 4 days. When the incidence rate of disease in the untreated group reached 80% or 
more, the incidence rate of disease in each group was measured. The results are shown in 
the following Table 26. 
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Table 26 



Percentage of infected area(%) 



Polyoxyethylene alkyl ether(320 mg/l) in a spray liquid 


Concentration 
as active ingredient(ing/l) 


1 


5 


10 


50 


100 


Polyoxyethylene(n=7) lauryl etherCKONION LA-7) 


12 


8 


3 


0 


0 


Polyoxyethylene(n=10) lauryl ether(KONION LA-10) 


12 


6 


2 


0 


0 


Polvoxvethylene(n=20) lauryl ether(KOTS[ION LA-20) 


9 


7 


2 


1 


0 


Polyoxyethylene(n=7) cetyl ether(Koremul CE-7) 


5 


2 


2 


0 


0 


Polyoxyethylene(n=10) cetyl ether(Brij 56) 


2 


2 


1 


0 


0 


Polyoxyethylene(n=12) cetyl ether(Koremul CE-12) 


2 


0 


0 


0 


0 


Polyoxyethylene(n=20) cetyl ether(Brij 58) 


1 


1 


0 


0 


0 


Polyoxyethylene(n=7) oleyl ether(Koremul OE-7) 


6 


3 


2 


0 


0 


Polyoxyethylene(n=10) oleyl ether(Koremul OE-10) 


6 


5 


1 


0 


0 


Polyoxyethylene(n=15) oleyl ether(KON[ON OA- 15) 


3 


3 


0 


0 


0 


Polyoxyethylene(n=20) oleyl ether(Koremul OE-20) 


4 


1 


0 


0 


0 


Polyoxyethylene(n=7) stearyl ether(Koremul SE-7) 


7 


6 


1 


1 


0 


Polyoxyethylene(n=10) stearyl ether(Brij 76) 


2 


1 


1 


0 


0 


Polyoxyethylene(n=14) stearyl ether(Koremul SE-14) 


1 


0 


0 


0 


0 


Polyoxyethylene(n=20) stearyl ether(Brij 78) 


2 


1 


0 


0 


0 


Polyoxyethylene alkyl ether-free 


22 


14 


5 


0 


0 



As shown . in the above table, the tank-mixed formulation containing 
5 polyoxyalkylene alkyl ether was confirmed to enhance the preventive activity of tomato 
late blight in the same manner as the premixed one-pack formulation. 

B) Curative activity 

Tomato seeds were sown in a horticultural bed soil of pots having a diameter of 6 
10 cm and grown under glass for 4 weeks. Phytophthora infestans was prepared at a 
concentration of IxlO"^ zoospores/ml and inoculated into the plants using an atomizer. In 
order to induce the disease, the inoculated plants were placed at 20 °C under the relative 
humidity of 100% for 24 hours. Spray liquids having the concentrations of 1, 5, 10, 50 
and 100 mg/l as active ingredient, respectively, and containing 320 mg/l of 
15 polyoxyalkylene alkyl ethers were prepared from the wettable powder of Comparative 
Example 1 and polyoxyalkylene alkyl ethers of the following Table 27. The spray liquids 
were sprayed onto tomato leaves and stems at 5 ml per pot using an atonaizer and then, the 
disease was induced at 20 °C under the relative humidity of 100% for 2 to 3 days. When 
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the incidence rate of disease in the untreated group reached 80% or more, the incidence 
rate of disease in each group was measured. The results are shown in the following Table 

27, 

Table 27 



5 Percentage of infected area(%) 



Polyoxyethylene alkyl ether(320 mg/1) in a spray liquid 


Concentration 
as active ingredient(mg/l) 


1 


5 


10 


50 


100 


Polyoxyethylene(n=7) lauryl ether(K01SII0N LA-7) 


16 


12 


5 


0 


0 


Polyoxyethylene(n=10) lauryl ether(KOMONLA-10) 


15 


6 


3 


0 


0 


Polyoxyethylene(n=20) lauryl ether(KONION LA-20) 


13 


5 


3 


1 


0 


Polyoxyethylene(n=7) cetyl ether(Koremul CE-7) 


5 


4 


1 


0 


0 


Polyoxyethylene(n=10) cetyl ether(Brij 56) 


3 


2 


0 


0 


0 


Polyoxyethylene(n=12) cetyl ether(Koremul CE-12) 


2 


1 


0 


0 


0 


Polyoxyethylene(n=20) cetyl ether(Brij 58) 


2 


1 


1 


0 


0 


Polyoxyethylene(n=7) oleyl ether(Koremul OE-7) 


9 


8 


4 


0 


0 


Polyoxyethylene(n=10) oleyl ether(KoreinuI OE-10) 


6 


7 


4 


0 


0 


Polyoxyethylene(n=15) oleyl ether(KONION OE-15) 


5 


3 


2 


0 


0 


Polyoxyethylene(n=20) oleyl ether(Koremul OE-20) 


5 


4 


1 


0 


0 


PolyoxyethyIene(n=7) stearyl ether(Koremul SE-7) 


6 


5 


3 


1 


0 


Polyoxyethylene(n=10) stearyl ether(Brij 76) 


2 


1 


0 


0 


0 


Polyoxyethylene(n=14) stearyl ether(Koremul SE-14) 


3 


1 


0 


0 


0 


Polyoxyethylene(n=20) stearyl ether(Brij 78) 


2 


1 


1 


0 


0 


Polyoxyethylene alkyl ether-free 


43 


20 


13 


3 


0 



As shown in the above table, the tank-mixed formulation containing 
polyoxyalkylene alkyl ether was confirmed to enhance the curative activity of tomato late 
blight in the same manner as the premixed one-pack formulation. Accordingly, it was 
10 confirmed that the fungicidal composition of the present invention enhanced efficacy not 
only in the premixed one-pack formulation but also in the tank-mixed formulation. 

Experiment 3: Activity of the fungicidal composition containing additional agents for 
controlling plant diseases other than ethaboxam 

15 

1) Residual activity on tomato late hlight(Phytophthora infestans) 
Tomato seeds were sown in a horticultural bed soil of pots having a diameter of 6 
cm and grown under glass for 4 weeks. Spray liquids having the concentrations of 100 
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and 200 mg/1 as the product, respectively, were prepared jfrom the wettable powder. The 
spray liquids were sprayed onto tomato leaves and stems at 5 ml per pot using an atomizer 
and dried in a greenhouse for 24 hours. Phytophthora infestans was prepared at a 
concentration of IxlO"^ zoospores/ml and inoculated into the plants using an atomizer at 1, 
5 5 and 10 days after spraying the liquids, respectively. In order to induce the disease, the 
inoculated plants were placed at 20 °C under the relative humidity of 100%. The 
incidence rate of disease was measured at 3 to 4 days after the final inoculation. The 
results are shown in the following Table 28. 
Table 28 

10 Percentage of infected area(%) 



Formvilation 


Concentration of spray 
(mg/1; as the product) 


Inoculation day after spraying the liquid 


1 day 


5 days 


10 days 


Example 32 


100 


8 


10 


26 


Example 33 


7 


18 


24 


Example 34 


8 


13 


28 


Example 35 


8 


13 


31 


Example 36 


5 


10 


13 


Example 37 


10 


10 


18 


Example 38 


5 


13 


16 


Example 39 


6 


10 


23 


Example 40 


200 


5 


8 


46 


Example 41 


13 


15 


28 


Example 42 


6 


11 


19 


Example 43 


1 


4 


13 


Example 44 


7 


7 


20 


Example 4 


100 


10 


9 


24 


Guardian 


7 


15 


34 


Untreated 




100 



As shown in the above table, the combined formulations containing ethaboxam 
and additional agents effective for crop downy mildew or rot exhibited outstanding or 
similar efficacy even at a lower quantity of ethaboxam, as compared with the formulation 
15 of Example 4 and Guardian wettable powder. Especially, the residual activity was 
remarkably enhanced in the combined formulation of ethaboxam and mancozeb having the 
effect of preventing various plant diseases. Accordingly, it was confirmed that combined 
formulations containing ethaboxam and other agents for controlling plant diseases had the 
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enhanced the efficacy. In particular, the quantity of ethaboxam which needs to be applied 
could be remarkably reduced by combining preventive agents with ethaboxam. 

Experiment 4: Relationship of the concentration of polyoxyalfaylene alkyl ether and 
5 foliar penetration of ethaboxam 

In order to investigate the relationship of the concentration of polyoxyalkylene 
alkyl ether and the foliar penetration of ethaboxam, foliar penetration experiment was 
carried out using radioisotope [C^'^J-labeled ethaboxam as follows. 

10 Cucumber seeds were sown in a horticultural bed soil of pots having a diameter of 

6 cm and grown under glass for 3 weeks. 10 mg of the formulation prepared in the 
comparative example was diluted in 10 ml of tap water. 20 |Jil of the diluted solution was 
taken and thereto was added 1.0 |iCi of ethaboxam labeled with C^\81.7 |iCi /mg) to 
prepare the diluted ethaboxam formulation labeled with C^"^. The diluted solution was 

15 spotted on the foliage of cucumber at a precise amount of 10 \il using a microsyringe. 
After spotting, the cucumbers were placed in a greenhouse for 24 hours. 

The plants were cut at a distance of 1 cm from the bottom of soil and the cuts 
were introduced into 250 ml Erlenmeyer flask. 50 ml of the mixed solution of acetonitrile 
20 and distilled water(volume ratio=l:4) was added thereto and then, the flask was plugged 
and shaken for 1 minute. Radioactivity of C^'^-ethaboxam in the solution was measured 
with a liquid scintillation counter and the residue was combusted with a sample oxidizer to 
collect C^'^-carbon dioxide, which was analyzed with the liquid scintillation counter. 

25 Foliar penetration of ethaboxam is calculated by subtracting radioactivity in the 

solution from the total radioactivity, which is identical with radioactivity in the residue. 
The results are shown in the following Table 29, 
Table 29 



Formulation 


Degree of penetration (%) 


Comparative Example 1 


0 


Example 11 


0 
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Example 12 


3 


Example 13 


9 


Comparative Example 4 


0 


Comparative Example 5 


8 


Example 29 


15 


Example 30 


24 


Example 3 1 


40 



As can be seen from the above, ethaboxam was hardly penetrated into plants in 
the absence of adjuvant and the penetration was increased in proportion to the content of 
adjuvant. In addition, it was confirmed that dispersible concentrate had a higher 
5 permeability than wettable powder. This suggests that enhancement of eflficacy is co- 
related with the increase of penetration in the presence of polyoxyalkylene alkyl ether. 
However, enhancement of efficacy is co-related with, but may not be proportional to, 
increase of penetration. That is, the efficacy may be changed depending on environments 
within or outside of plants, physiological factors of plants or characteristics of pathogens. 

10 

INDUSTRIAL APPLICABILITY 

The fungicidal composition in accordance with the present invention not only 
enhances efficacy of ethaboxam but also reduces its quantity which needs to be applied 
15 thereby to reduce production costs of active ingredients and to minimize their quantity 
applied to the environment and thus, contributes to the preservation of agricultural 
ecosystem. 
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WHAT IS CLAIMED IS: 

1. A fungicidal composition which comprises A^-(a-cyano-2-thenyl)-4-ethyl-2- 
(ethylamino)-5-thiazolecarboxamide (ethaboxam) of the formula (I): 



polyoxyalkylene alkyl ether is from about 1:0.5 to about 1:10. 

2. The composition according to claim 1, wherein said polyoxyalkylene alkyl 
ether is selected from the group consisting of polyoxyethylene lauryl ether, 

10 polyoxyethylene cetyl ether, polyoxyethylene stearyl ether and polyoxyethylene oleyl ether, 
each of which has an average of 7 to 20 ethylene oxide units per molecule. 

3, The composition according to claim 1 which further comprises one or more 
carriers or surfactants. 



4. The composition according to claim 1 which further comprises one or more 
additional compounds for preventing or curing plant diseases. 

5. A method for enhancing the fungicidal activity of ethaboxam which comprises 
20 adding polyoxyalkylene alkyl ether selected from the group consisting of polyoxyethylene 

lauryl ether, polyoxyethylene cetyl ether, polyoxyethylene stearyl ether and 
polyoxyethylene oleyl ether, each of which has an average of 7 to 20 ethylene oxide units 
per molecule, to ethaboxam. 

25 6. A method for controlling undesired phytopathogens which comprises applying 

a formulation prepared from the composition according to any one of claims 1 to 4 and 




5 



, and polyoxyalkylene alkyl ether wherein the weight ratio of ethaboxam to 



15 
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containing about 30 to about 300 mg/1 of ethaboxam and about 100 to about 2000 mg/1 of 
polyoxyethylene alkyl ether to target plants. 



INTERNATIONAL SEARCH REPORT 



' international application No, 
PCT/ICROl/00754 



A. CLASSIFICATION OF SUBJECT iWATTER 
IPC7 AOIN 37/44 

According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimun documentation searched (classification system followed by classification symbols) 
IPC(7) AOIN 


Documentation searched other than minimun documentation to the extent that such documents are included in the tileds searched 
Korean Patent and application for inventiond since 1975 


Electronic data base consulted during the intertnational search (name of data base and, where practicable, search trerms used) 
IPN, PAJ,Medline 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


US 5438070 A (BASF) I AUGUST 1995 
see the whole document 




1-6 


A 


US 541 1955 A (LUITPOLD PHARMA CORP.) 2 MAY 1995 
see the whole document 


1-6 


A 


KIM DS et al., "Field performance of a new furigicide ethaboxan against cucumber downy 
mildew, potato late blight and pepper phytophthora blight in Korea", Plant pathology journal, 
1999, Vol. 15(1) p.48-52. 
see the whole document 


1-6 


1 1 Further documents are listed in the continuation of Box C. 


p j See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevence 
"E" earlier application or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 


"T" later document published after the international filing date or priority 

date and not in confiict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevence; the claimed mvention cannot be 

considered novel or caimot be considered to involve an inventive 

step wlien the document is taken alone 
"Y" document of particular relevence; tlie claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents,such combination 

being obvious to a person skilled in the art 
"&" document member of the same patent family 


Date of the actual completion of the international search 
29 SEPTEMBER 2001 (29.09.2001) 


Date of mailing of the international search report 
04 OCTOBER 2001 (04.10.2001) 


Name and mailing address of the ISA/KR 
Korean Intellectual Property Office 

Government Complex-Daejeon, Dunsan-dong, Seo-gu, Daejeon 
Metropolitan City 302-701, Republic of Korea 

Facsimile No. 82-42-472-7140 


AuthorizeQ onicer 

CHOI, Kyu Whan 
Telephone No. 82-42-48 1 -5595 


■-mi' 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Lnternational application No. 

PCT/KROl/00754 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 5438070 A 01.08.1995 A U 4742293 A 31.03.94 

CA 2 105503 A 22.03.94 

HU 68762 A 28.07.95 

IL 106849 A 08.12.93 

JP 6199803 A 19.07.94 

US 541 1955 A 02. 05. 1995 AU 3081092 A 19.07.93 

CA 2103891 A 14.06.93 

EP 552462 A 28.07.93 

FI 933544 A 11.08,93 

WO 9312119 A 24.06.93 



Form PCT/ISA/2I0 (patent family annex) (July 1998) 



